Background: School going children of age [6] [7] [8] [9] [10] [11] [12] 
I.
Introduction:
Intestinal parasitic infections are endemic especially in tropical and subtropical countries. It is estimated that more than two billion people are infected with intestinal parasites and nearly 300 million infected patients are severely ill. [1] Children are the prime victims of intestinal parasitism that affect their physical development, school attendance and ability to learn. [2] These parasites dwell in the gastrointestinal tract in humans and other animals. [3] These heavily infected individuals are the prime source of environmental contamination. [4] The high prevalence of these infections is closely related with poverty, poor environmental hygiene and poor health services. [5, 6] Like other developing countries intestinal parasitic infections are a major health problem in India. Although studies have been conducted among tribal pre-school children of Madhya Pradesh, [7] there is insufficiency of epidemiological data on the prevalence of intestinal parasites in school going children of Bhopal region situated in Central India. Moreover, it is important to monitor the problem of intestinal parasitic infections and the factors related to it periodically and to tackle it in the interest of public health. Therefore the present study was planned to evaluate the prevalence and distribution of intestinal parasitic infections among school children of rural and urban areas of Bhopal region of Central India. In addition to this, associated sociodemographic and environmental factors as well as behavioral habits of school children were also studied.
II. Materials and Methods:
1) Study design: A cross sectional study was planned after obtaining permission from Institutional ethics committee. 2) Study period: The study was conducted between July-August 2013 after obtaining approval from the school Principal. 3) Study group: This study was conducted among 300 children (6-12 years of age) each from rural school at Kajli Kheda and urban school situated in Kolar region of city Bhopal. Written informed consent was obtained from the parents of the children in local language. In addition, proforma containing structured questionnaire related to socio-demographic factors, environmental factors and behavioral sanitary habits was also given to the parents of the children to write the requested information. In case of parents who could not read or write, their proforma was written with the help of class teacher. 4) Specimen Collection: A small screw capped plastic bottle with scoop was provided to each of the participant for collection of stool sample. The stool samples were collected and brought to the laboratory for processing. All the containers along with specimens were properly labeled with name, sample number and date respectively. The Principal and parents of urban school children did not approve for the collection of stool sample and therefore their samples could not be collected for the study. 5) Specimen Processing [8] (A) Macroscopic examinations: Each stool specimen was macroscopically examined for presence of mucus, blood or for presence of any parasite. 
III. Results:
The overall prevalence of intestinal parasitic infection was 40.7% among school going children of rural area [ Table 1 ].
85.24% of infections were due to Protozoan parasites, while intestinal helminths were detected in only 18.8% of rural school children. Giardia intestinalis was the commonest pathogenic protozoa found in 43.44% children followed by Entamoeba histolytica in 25.4% children. Among intestinal helminths, prevalence rate of Ascaris lumbricoides and Ancylostoma duodenale infections were found to be 9.84% and 4.92% respectively [ Figure 1 ].
Socio-demographic characteristics of rural and urban school children are as shown in Table 2 . Illiteracy rate of the head of the rural and urban school children were found to be 85% and 1.67% respectively. 69.33% children of rural school and 3.33% children of urban school lived in non-concrete kuccha houses. It was observed that 52.67% of children used borewell and 23.67% used openwell water for drinking purpose in rural area, whereas only 33.0% used bore well and 2.0% of them used open well as source for drinking water in urban area. 21.33% used municipal water for drinking in rural area and 57.0% in urban area.
49.33% children used cloth filter for processing drinking water and 41.66% used plain water for drinking in rural area and with comparison only 15% used cloth filter for processing drinking water and 34.66% used plain water for drinking in urban area. In rural area, 73.33% children and in urban area only 3.0% used open field for defecation. In 92.0% rural and 99.0% urban area, study subjects used soap and water for hand wash after defecation. Dirty untrimmed nails were seen in 86.23% of rural school children and 28.66% in urban school children. 3.0% of children from rural area were found to have the habit of Pica. [Table3].
IV.
Discussion:
Intestinal parasitic infections constitute a global health problem in various developing countries mainly due to fecal contamination of water and food. [9] Hot and humid climate, environmental and sociocultural factors enhance parasitic transmissions. [10, 11] The present study was conducted to see the overall prevalence of intestinal parasitic infections and also the prevalence of each parasite in school children. Unfortunately the principal of urban school did not approve for the collection of stool samples, therefore, intestinal infections in urban school children could not be detected. In our study the prevalence of intestinal parasites among school children of rural area was found to be 40.7% [ Table 1 ]. This rate was comparable to the previous studies conducted by Dakshina B et al [12] (38%) and Sehgal R et al (42.8%) [13] . However, Dambhare DG et al [14] found intestinal parasitic infection in only 7.56% of school children in rural area. The dispersed distribution might be due to the heterogeneity in social, behavioral and special factors affecting the degree of express of infection. Distribution of intestinal parasites in school going children of rural area [Figure1] shows that protozoan parasitic infections were significantly higher (85.24%) than the intestinal helminthic infections (18.8%). Similar finding was reported in previous studies conducted by Misra S et al [15] and Panda S et al. [16] High prevalence rate of protozoan parasite showed that the transfer of infection between persons through food or water is high and this proves that there is high level of contamination by human faeces. In our study, Giardia intestinalis was the commonest cause of parasitic infection. It was also the commonest protozoa found in other Indian studies. [13, 17] In a study conducted by Dakshina B et al, [12] Entamoeba histolytica was the commonest protozoa isolated among children in rural areas. Among helminths, Ascaris lumbricoides was the commonest parasite found in this study. The same was reported by Bora D et al [18] and Saifi MA et al. [19] However, infection by Hymenolepis nana was not detected in our study while it was detected in previous studies conducted from other parts of India. [13, 16, 17] The variations in prevalence of infection in different studies could be attributed to the time of study and geographical differences in the area.
Sociodemographic and environmental factors were also studied in school children [ Table 2 ]. It was found that illiteracy rate of head of the family in rural school children was 85% which was much higher than in urban school children (1.67%). In a study conducted from Vizianagar, 72.2% of the father and 97.4% of mothers were found to be illiterate. [16] Similar study in Sanilurfa Province of Turkey showed illiteracy rate of 18.1% among fathers and 70.4% in mothers of school children. [20] Illiterate father cannot hire skilled jobs and tend to have lower incomes which lead to poor living conditions and poor sanitary habits aggravating their wards growth and parasitic infections. In a study conducted by Celikosoz et al, [21] higher percentages of children of uneducated mothers were found positive for intestinal parasites (69%). Okayay et al [22] observed that mother's education was important for the proper guidance of the growing children. Educated mothers can train their children well and maintain a better health than the uneducated mothers.
67.33% of houses built in rural areas were mainly of Kuccha type (non-concrete) [ Table 2 ]. Such type of houses is built in close vicinity without proper sanitation and drainage measures. This contributes to poor hygiene and prevalence of parasitic infections in these areas. It was also noted that 71% of parents used openwell and 52.67% used borewell in rural area as source of drinking water. Since these wells are dug at the shallow level, they come in contact with open drain or canal and provide optimum conditions for survival and development of eggs of parasites like Ascaris lumbricoides [23] Stephenson LS et al [24] and Oyewole F et al [25] have also found association of parasitic infection with intake of ring-well water and river water. Different behavioral habits of school children are shown in Table 3 . Water contaminated by eggs and cysts of parasites act as a major source for transmission of intestinal parasitic infections. [8] Different studies have proved that untreated water is the main cause of intestinal infections. [14, 26] In our study, it was observed that 41.66% children used plain water and 49.33% children used cloth filtered water for drinking. Such untreated water may be the main source of intestinal parasitic infections in rural school children.
Majority of school children in rural area, (73.33%) used open field for defecation. This rate was only 3% in urban population. Defecating in the surrounding fields leads to the contamination of water supply and can cause intestinal parasitic infections. Surprisingly, it was found that hand washing practices after defecation were equally good in both rural and urban school children. Still, the prevalence of parasitic infection was found to be high. This may be attributed to faulty hand washing techniques. In our study, 86.33% of rural school children were found to have dirty untrimmed nails; this rate was only 28.66% in urban school children. Dambhare et al [14] observed dirty untrimmed nails in 38.4% of school children in rural area, out of which 10.6% children were found to have intestinal parasitic infections. Moreover, 3.0% of rural school children in the present study developed the habit of Pica. Presence of such unhygienic behavioral habits emphasizes the need for health education on personal hygiene mainly in rural areas of India. In addition to this, regular monitoring of these practices by school teachers is also suggested.
V.

Conclusion:
The prevalence of 40.7% parasitic infections in this study shows that intestinal parasitic infections are still important public health problems in our region. These infections were found to be due to low standards of personal hygiene, faulty technique of hand washing, non-usage of sanitary latrine, poor sanitation and an illiterate population. A multisectoral control approach of mass deworming programmes and hygiene education to the students and parents is required to control parasitic infections among school children of this region.
Our study also highlights the fact that in spite of the easy availability of antiprotozoal and antihelminthic drugs, these conditions are not yet eradicated. Therefore, there is a need of time to time surveys and to take appropriate full proof preventive measures to prevent intestinal parasitic infections especially in rural areas. 
